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A ?ber is obtainable from or comprises an ethylene/ot-ole?n 
interpolymer characterized by an elastic recovery, Re, in per 
cent at 300 percent strain and (1) cycle and a density, d, in 
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grams/cubic centimeter, wherein the elast1c recovery and the 

(22) PCT Filed: Man 15, 2006 density satisfy the following relationship: Re>1481—1629(d). 
Such interpolymer can also be characterized by other prop 

(86) PCT NO; PCT/Us2006/009851 erties. The ?bers made therefrom have a relatively high elastic 
recovery and a relatively loW coe?icient of friction. The ?bers 

§ 371 (0X1), can be cross-linked, if desired. Woven or non-Woven fabrics 
(2), (4) Date; May 23, 2008 can be made from such ?bers. 
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FIBERS MADE FROM COPOLYMERS OF 
ETHYLENE/ALPHA-OLEFINS 

FIELD OF THE INVENTION 

[0001] This invention relates to ?bers made from ethylene/ 
ot-ole?n copolymers and methods of making the ?bers, and 
products made from the ?bers. 

BACKGROUND OF THE INVENTION 

[0002] Fibers are typically classi?ed according to their 
diameter. Mono?lament ?bers are generally de?ned as hav 
ing an individual ?ber diameter greater than about 15 denier, 
usually greater than about 30 denier per ?lament. Fine denier 
?bers generally refer to ?bers having a diameter less than 
about 15 denierper ?lament. Microdenier ?bers are generally 
de?ned as ?bers having less than 100 microns in diameter. 
Fibers can also be classi?ed by the process by Which they are 
made, such as mono?lament, continuous Wound ?ne ?la 
ment, staple or short cut ?ber, spun bond, and melt bloWn 
?bers. 
[0003] Fibers With excellent elasticity are needed to manu 
facture a variety of fabrics Which are used, in turn, to manu 
facture a myriad of durable articles, such as sport apparel and 
furniture upholstery. Elasticity is a performance attribute, and 
it is one measure of the ability of a fabric to conform to the 
body of a Wearer or to the frame of an item. Preferably, the 
fabric Will maintain its conforming ?t during repeated use, 
extensions and retractions at body and other elevated tem 
peratures (such as those experienced during the Washing and 
drying of the fabric). 
[0004] Fibers are typically characterized as elastic if they 
have a high percent elastic recovery (that is, a loW percent 
permanent set) after application of a biasing force. Ideally, 
elastic materials are characterized by a combination of three 
important properties: (i) a loW percent permanent set, (ii) a 
loW stress or load at strain, and (iii) a loW percent stress or load 
relaxation. In other Words, elastic materials are characterized 
as having the folloWing properties (i) a loW stress or load 
requirement to stretch the material, (ii) no or loW relaxing of 
the stress or unloading once the material is stretched, and (iii) 
complete or high recovery to original dimensions after the 
stretching, biasing or straining is discontinued. 
[0005] Spandex is a segmented polyurethane elastic mate 
rial knoWn to exhibit nearly ideal elastic properties. HoWever, 
spandex is cost prohibitive for many applications. Also, span 
dex exhibits poor environmental resistance to ozone, chlorine 
and high temperature, especially in the presence of moisture. 
Such properties, particularly the lack of resistance to chlo 
rine, causes spandex to pose distinct disadvantages in apparel 
applications, such as sWimWear and in White garments that 
are desirably laundered in the presence of chlorine bleach. 
[0006] A variety of ?bers and fabrics have been made from 
thermoplastics, such as polypropylene, highly branched loW 
density polyethylene (LDPE) made typically in a high pres 
sure polymerization process, linear heterogeneously 
branched polyethylene (e. g., linear loW density polyethylene 
made using Ziegler catalysis), blends of polypropylene and 
linear heterogeneously branched polyethylene, blends of lin 
ear heterogeneously branched polyethylene, and ethylene/ 
vinyl alcohol copolymers. 
[0007] In spite of the advances made in the art, there is a 
continuing need for polyole?n-based elastic ?bers Which are 
soft and yielding to body movement. Preferably, such ?bers 
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Would have relatively high elastic recovery and could be 
made at a relatively high throughput. Moreover, it Would be 
desirable to form ?bers Which do not require cumbersome 
processing steps but still provide soft, comfortable fabrics 
Which are not tacky. 

SUMMARY OF THE INVENTION 

[0008] The aforementioned needs are met by various 
aspects of the invention. In one aspect, the invention relates to 
a ?ber obtainable from or comprising at least one ethylene/ 
ot-ole?n interpolymer, Wherein the ethylene/ot-ole?n inter 
polymer is characterized by one or more of the folloWing 
properties: 
[0009] (a) having a MW/Mn from about 1.7 to about 3.5, at 
least one melting point, Tm, in degrees Celsius, and a density, 
d, in grams/ cubic centimeter, Wherein the numerical values of 
Tm and d correspond to the relationship: 

[0010] (b) having a MW/Mn from about 1.7 to about 3 .5, 
and is characterized by a heat of fusion, AH in J/ g, and a delta 
quantity, AT, in degrees Celsius de?ned as the temperature 
difference betWeen the tallest DSC peak and the tallest CRY 
STAF peak, Wherein the numerical values of AT and AH have 
the folloWing relationships: 

AT>—0.1299(AH)+62.81 for AHgreater than zero and 
up to 130 J/g, 

ATZ48° C. forAHgreater than 130 J/g, 

[0011] Wherein the CRYSTAF peak is determined using at 
least 5 percent of the cumulative polymer, and if less than 5 
percent of the polymer has an identi?able CRYSTAF peak, 
then the CRYSTAF temperature is 30° C.; or 
[0012] (c) having an elastic recovery, Re, in percent at 300 
percent strain and 1 cycle measured With a compression 
molded ?lm of the interpolymer, and has a density, d, in 
grams/ cubic centimeter, Wherein the numerical values of Re 
and d satisfy the folloWing relationship When the interpoly 
mer is substantially free of a cross-linked phase: 

Re>1481—1629(d); or 

[0013] (d) having a molecular fraction Which elutes 
betWeen 40° C. and 130° C. When fractionated using TREF, 
characterized in that the fraction has a molar comonomer 
content of at least 5 percent higher than that of a comparable 
random ethylene interpolymer fraction eluting betWeen the 
same temperatures, Wherein said comparable random ethyl 
ene interpolymer has the same comonomer(s) and a melt 
index, density, and molar comonomer content (based on the 
Whole polymer) Within 10 percent of that of the interpolymer; 
or 

[0014] (e) having a storage modulus at 25° C., G'(25° C.), 
and a storage modulus at 100° C., G'(100° C.), Wherein the 
ratio of G'(25° C.) to G'(100° C.) is from about 1:1 to about 
10:1; 
[0015] (f) having at least one molecular fraction Which 
elutes betWeen 40° C. and 130° C. When fractionated using 
TREF, characterized in that the fraction has a block index of 
at least 0.5 and up to about 1 and a molecular Weight distri 
bution, MW/Mn, greater than about 1.3; or 
[0016] (g) having an average block index greater than zero 
and up to about 1.0 and a molecular Weight distribution, 
MW/ Mn, greater than about 1.3. 
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[0017] In another aspect, the invention relates to a ?ber 
obtainable from or comprising at least one interpolymer of 
ethylene and C3 -C20 ot-ole?n, Wherein the interpolymer has a 
density from about 0.860 g/cc to about 0.895 g/cc and a 
compression set at 70° C. of less than about 70%. In some 
embodiments, the compression set at 700 C. is less than about 
60%, less than about 50%, less than about 40%, or less than 
about 30%. 

[0018] In some embodiments, the interpolymer satis?es the 
following relationship: 

Re>1491—1629(d); or 

Re>1501—1629(d); or 

Re>1511—1629(d). 

[0019] In other embodiments, the interpolymer has a melt 
index from about 0.1 to about 2000 g/10 minutes, from about 
1 to about 1500 g/10 minutes, from about 2 to about 1000 g/ 10 
minutes, from about 5 to about 500 g/ 10 minutes measured 
according to ASTM D-1238, Condition 190o C./2.16 kg. In 
some embodiments, the ethylene/ot-ole?n interpolymer has a 
MW/Mn from 1.7 to 3.5 and is a random block copolymer 
comprising at least a hard block and at least a soft block. 
Preferably, the ethylene/ot-ole?n interpolymer has a density 
in the range of about 0.86 to about 0.96 g/cc or about 0.86 to 
about 0.92 g/cc. In other embodiments, the ethylene/ot-ole?n 
interpolymer is blended With another polymer. 
[0020] The term “(x-ole?n” in “ethylene/ot-ole?n interpoly 
mer” or “ethylene/ot-ole?n/diene interpolymer” herein refers 
to C3 and higher ot-ole?ns. In some embodiments, the ot-ole 
?n is styrene, propylene, 1 -butene, 1 -hexene, 1 -octene, 4-me 
thyl-l-pentene, 1-decene, or a combination thereof and the 
diene is norbornene, 1,5-hexadiene, or a combination. 

[0021] The ?ber is elastic or inelastic. Sometimes, the ?ber 
is cross-linked. The cross-linking can be effected by photon 
irradiation, electron beam irradiation, or a cross-linking 
agent. In some embodiments, the percent of cross-linked 
polymer is at least 20 percent, such as from about 20 percent 
to about 80 or from about 35 percent to about 50 percent, as 
measured by the Weight percent of gels formed. Sometimes, 
the ?ber is a bicomponent ?ber. The bicomponent ?ber has a 
sheath-core structure; a sea-island structure; a side-by-side 
structure; a matrix-?bril structure; or a segmented pie struc 
ture. The ?ber can be a staple ?ber or a binder ?ber. In some 

embodiments, the ?ber has coe?icient of friction of less than 
about 1.2, Wherein the interpolymer is not mixed With any 
?ller. 

[0022] In some embodiments, the ?ber has a diameter in the 
range of about 0.1 denier to about 1000 denier and the inter 
polymer has a melt index from about 0.5 to about 2000 and a 
density from about 0.865 g/cc to about 0.955 g/cc. In other 
embodiments, the ?ber has a diameter in the range of about 
0.1 denier to about 1000 denier and the interpolymer has a 
melt index from about 1 to about 2000 and a density from 
about 0.865 g/cc to about 0.955 g/cc. In still other embodi 
ments, the ?ber has a diameter in the range of about 0.1 denier 
to about 1000 denier and the interpolymer has a melt index 
from about 3 to about 1000 and a density from about 0.865 
g/cc to about 0.955 g/cc. 
[0023] In yet another aspect, the invention relates to a fabric 
comprising the ?bers made in accordance With various 
embodiments of the invention. The fabrics can be spunbond; 
melt bloWn; gel spun; solution spun; etc. The fabrics can be 
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elastic or inelastic, Woven or non-Woven. In some embodi 

ments, the fabrics have an MD percent recovery of at least 50 
percent at 100 percent strain. 
[0024] In still another aspect, the invention relates to a 
carded Web or yarn comprising the ?bers made in accordance 
With various embodiments of the invention. The yarn can be 
covered or not covered. When covered, it may be covered by 
cotton yams or nylon yarns. 

[0025] In yet still another aspect, the invention relates to a 
method of making the ?bers. The method comprises (a) melt 
ing an ethylene/ot-ole?n interpolymer (as described herein); 
and extruding the ethylene/ot-ole?n interpolymer into a ?ber. 
The ?ber can be formed by melting spinning; spun bonding; 
melt bloWing, etc. In some embodiments, the fabric formed 
form the ?bers is substantially free of roping. Preferably, the 
?ber is draWn beloW the peaking melting temperature of the 
interpolymer. 
[0026] Additional aspects of the invention and characteris 
tics and properties of various embodiments of the invention 
become apparent With the folloWing description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 shoWs the melting point/density relationship 
for the inventive polymers (represented by diamonds) as com 
pared to traditional random copolymers (represented by 
circles) and Ziegler-Natta copolymers (represented by tri 
angles). 
[0028] FIG. 2 shoWs plots of delta DSC-CRYSTAF as a 
function of DSC Melt Enthalpy for various polymers. The 
diamonds represent random ethylene/octene copolymers; the 
squares represent polymer examples 1-4; the triangles repre 
sent polymer examples 5-9; and the circles represent polymer 
examples 10-19. The “X” symbols represent polymer 
examples A*-F*. 
[0029] FIG. 3 shoWs the effect of density on elastic recov 
ery for unoriented ?lms made from inventive interpolymers 
(represented by the squares and circles) and traditional 
copolymers (represented by the triangles Which are various 
DoW AFFINITY® polymers). The squares represent inven 
tive ethylene/butene copolymers; and the circles represent 
inventive ethylene/octene copolymers. 
[0030] FIG. 4 is a plot of octene content of TREF fraction 
ated ethylene/1 -octene copolymer fractions versus TREF elu 
tion temperature of the fraction for the polymer of Example 5 
(represented by the circles) and comparative polymers E and 
F (represented by the “X” symbols). The diamonds represent 
traditional random ethylene/octene copolymers. 
[0031] FIG. 5 is a plot of octene content of TREF fraction 
ated ethylene/1 -octene copolymer fractions versus TREF elu 
tion temperature of the fraction for the polymer of Example 5 
(curve 1) and for comparative F (curve 2). The squares rep 
resent Example F*; and the triangles represent Example 5. 
[0032] FIG. 6 is a graph ofthe log of storage modulus as a 
function of temperature for comparative ethylene/1-octene 
copolymer (curve 2) and propylene/ethylene-copolymer 
(curve 3) and for tWo ethylene/1-octene block copolymers of 
the invention made With differing quantities of chain shuttling 
agent (curves 1). 
[0033] FIG. 7 shoWs a plot of TMA (1 mm) versus ?ex 
modulus for some inventive polymers (represented by the 
diamonds), as compared to some knoWn polymers. The tri 
angles represent various DoW VERSIFY® polymers; the 



US 2009/0042472 A1 

circles represent various random ethylene/ styrene copoly 
mers; and the squares represent various DoW AFFINITY® 
polymers. 
[0034] FIG. 8 is a schematic of the apparatus for measuring 
dynamic friction coe?icients. 
[0035] FIG. 9 shows dynamic mechanical thermal response 
of cross-linked Polymer Example 19A, Example 19B, 
Example 19K, and Example 19L. The curve labeled “19A” 
represents Polymer Example 19A; the curve labeled “19B” 
represents Polymer Example 19B; the curve labeled “19K” 
represents a DoW AFFINITY® EG8100 resin; and the curve 
labeled “19L” represents a commercial product of 40 denier 
DoW XLA® ?bers. 
[0036] FIG. 10 is a schematic of end-on unWind tension 
setup. 
[0037] FIG. 11 shoWs end-on unWind behavior of ?bers 
from inventive and comparative examples after: a) storage at 
21 ° C. for 1 day and b) storage at 400 C. for 12 hours. The unit 
for “unWind tension” is gram force. 
[0038] FIG. 12 is a schematic shoWing the set-up of aspi 
rator/moving screen system used in some embodiments of the 
invention. 
[0039] FIG. 13 is photos of various Webs obtained in non 
Woven examples. A is a photo shoWing the fabric made from 
Polymer Example 191; B is a photo shoWing the fabric made 
from Polymer Example 190; and C is a photo shoWing the 
fabric made from Polymer Example l9N. 
[0040] FIG. 14 shoWs immediate set for various ?bers With 
hysteresis test at 100% strain. 
[0041] FIG. 15 shoWs retained load at 60% strain for vari 
ous ?bers With hysteresis test at 100% strain. 

DETAILED DESCRIPTION OF THE INVENTION 

General De?nitions 

[0042] “Fiber” means a material in Which the length to 
diameter ratio is greater than about 10. Fiber is typically 
classi?ed according to its diameter. Filament ?ber is gener 
ally de?ned as having an individual ?ber diameter greater 
than about 15 denier, usually greater than about 30 denier per 
?lament. Fine denier ?ber generally refers to a ?ber having a 
diameter less than about 15 denier per ?lament. Microdenier 
?ber is generally de?ned as ?ber having a diameter less than 
about 100 microns denier per ?lament. 
[0043] “Filament ?ber” or “mono?lament ?ber” means a 
continuous strand of material of inde?nite (i.e., not predeter 
mined) length, as opposed to a “staple ?ber” Which is a 
discontinuous strand of material of de?nite length (i.e., a 
strand Which has been cut or otherWise divided into segments 
of a predetermined length). 
[0044] “Elastic” means that a ?ber Will recover at least 
about 50 percent of its stretched length after the ?rst pull and 
after the fourth to 100% strain (doubled the length). Elasticity 
can also be described by the “permanent set” of the ?ber. 
Permanent set is the converse of elasticity. A ?ber is stretched 
to a certain point and subsequently released to the original 
position before stretch, and then stretched again. The point at 
Which the ?ber begins to pull a load is designated as the 
percent permanent set. “Elastic materials” are also referred to 
in the art as “elastomers” and “elastomeric”. Elastic material 
(sometimes referred to as an elastic article) includes the 
copolymer itself as Well as, but not limited to, the copolymer 
in the form of a ?ber, ?lm, strip, tape, ribbon, sheet, coating, 
molding and the like. The preferred elastic material is ?ber. 
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The elastic material can be either cured or uncured, radiated 
or un-radiated, and/or crosslinked or uncrosslinked. 

[0045] “Nonelastic material” means a material, e.g., a ?ber, 
that is not elastic as de?ned above. 

[0046] “Substantially crosslinked” and similar terms mean 
that the copolymer, shaped or in the form of an article, has 
xylene extractables of less than or equal to 70 Weight percent 
(i.e., greater than or equal to 30 Weight percent gel content), 
preferably less than or equal to 40 Weight percent (i.e., greater 
than or equal to 60 Weight percent gel content). Xylene 
extractables (and gel content) are determined in accordance 
With ASTM D-2765. 

[0047] “Homo?l ?ber” means a ?ber that has a single poly 
mer region or domain, and that does not have any other 
distinct polymer regions (as do bicomponent ?bers). 
[0048] “Bicomponent ?ber” means a ?ber that has tWo or 
more distinct polymer regions or domains. Bicomponent 
?bers are also knoW as conjugated or multicomponent ?bers. 
The polymers are usually different from each other although 
tWo or more components may comprise the same polymer. 
The polymers are arranged in substantially distinct Zones 
across the cross-section of the bicomponent ?ber, and usually 
extend continuously along the length of the bicomponent 
?ber. The con?guration of a bicomponent ?ber can be, for 
example, a sheath/core arrangement (in Which one polymer is 
surrounded by another), a side by side arrangement, a pie 
arrangement or an “islands-in-the sea” arrangement. Bicom 
ponent ?bers are further described in Us. Pat. Nos. 6,225, 
243, 6,140,442, 5,382,400, 5,336,552 and 5,108,820. 
[0049] “MeltbloWn ?bers” are ?bers formed by extruding a 
molten thermoplastic polymer composition through a plural 
ity of ?ne, usually circular, die capillaries as molten threads or 
?laments into converging high velocity gas streams (e. g. air) 
Which function to attenuate the threads or ?laments to 
reduced diameters. The ?laments or threads are carried by the 
high velocity gas streams and deposited on a collecting sur 
face to form a Web of randomly dispersed ?bers With average 
diameters generally smaller than 10 microns. 
[0050] “Meltspun ?bers” are ?bers formed by melting at 
least one polymer and then draWing the ?ber in the melt to a 
diameter (or other cross-section shape) less than the diameter 
(or other cross-section shape) of the die. 
[0051] “Spunbond ?bers” are ?bers formed by extruding a 
molten thermoplastic polymer composition as ?laments 
through a plurality of ?ne, usually circular, die capillaries of 
a spinneret. The diameter of the extruded ?laments is rapidly 
reduced, and then the ?laments are deposited onto a collect 
ing surface to form a Web of randomly dispersed ?bers With 
average diameters generally betWeen about 7 and about 30 
microns. 

[0052] “NonWoven” means a Web or fabric having a struc 
ture of individual ?bers or threads Which are randomly inter 
laid, but not in an identi?able manner as is the case of a knitted 
fabric. The elastic ?ber in accordance With embodiments of 
the invention can be employed to prepare nonWoven struc 
tures as Well as composite structures of elastic nonWoven 
fabric in combination With nonelastic materials. 

[0053] “Yam” means a continuous length of tWisted or 
otherWise entangled ?laments Which can be used in the manu 
facture of Woven or knitted fabrics and other articles. Yarn can 
be covered or uncovered. Covered yarn is yarn at least par 
tially Wrapped Within an outer covering of another ?ber or 
material, typically a natural ?ber such as cotton or Wool. 
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[0054] “Polymer” means a polymeric compound prepared 
by polymerizing monomers, Whether of the same or a differ 
ent type. The generic term “polymer” embraces the terms 
“homopolymer,” “copolymer,” “terpolymer” as Well as 
“interpolymer.” 
[0055] “Interpolymer” means a polymer prepared by the 
polymerization of at least tWo different types of monomers. 
The generic term “interpolymer” includes the term “copoly 
mer” (Which is usually employed to refer to a polymer pre 
pared from tWo different monomers) as Well as the term 
“terpolymer” (Which is usually employed to refer to a poly 
mer prepared from three different types of monomers). It also 
encompasses polymers made by polymerizing four or more 
types of monomers. 
[0056] The term “ethylene/ot-ole?n interpolymer” gener 
ally refers to polymers comprising ethylene and an ot-ole?n 
having 3 or more carbon atoms. Preferably, ethylene com 
prises the majority mole fraction of the Whole polymer, i.e., 
ethylene comprises at least about 50 mole percent of the 
Whole polymer. More preferably ethylene comprises at least 
about 60 mole percent, at least about 70 mole percent, or at 
least about 80 mole percent, With the substantial remainder of 
the Whole polymer comprising at least one other comonomer 
that is preferably an ot-ole?n having 3 or more carbon atoms. 
For many ethylene/octene copolymers, the preferred compo 
sition comprises an ethylene content greater than about 80 
mole percent of the Whole polymer and an octene content of 
from about 10 to about 15, preferably from about 15 to about 
20 mole percent of the Whole polymer. In some embodiments, 
the ethylene/ot-ole?n interpolymers do not include those pro 
duced in loW yields or in a minor amount or as a by-product of 
a chemical process. While the ethylene/ot-ole?n interpoly 
mers can be blended With one or more polymers, the as 

produced ethylene/ot-ole?n interpolymers are substantially 
pure and often comprise a major component of the reaction 
product of a polymerization process. 
[0057] The ethylene/ot-ole?n interpolymers comprise eth 
ylene and one or more copolymerizable ot-ole?n comono 
mers in polymerized form, characterized by multiple blocks 
or segments of tWo or more polymerized monomer units 
differing in chemical or physical properties. That is, the eth 
ylene/ot-ole?n interpolymers are block interpolymers, pref 
erably multi-block interpolymers or copolymers. The terms 
“interpolymer” and copolymer” are used interchangeably 
herein. In some embodiments, the multi-block copolymer can 
be represented by the folloWing formula: 

(AB). 

Where n is at least 1, preferably an integer greater than 1, such 
as 2, 3, 4, 5, l0, 15, 20, 30, 40, 50, 60, 70, 80, 90, 100, or 
higher, “A” represents a hard block or segment and “B” rep 
resents a soft block or segment. Preferably, As and Bs are 
linked in a substantially linear fashion, as opposed to a sub 
stantially branched or substantially star-shaped fashion. In 
other embodiments, A blocks and B blocks are randomly 
distributed along the polymer chain. In other Words, the block 
copolymers usually do not have a structure as folloWs. 

AAA-AA-BBB-BB 

In still other embodiments, the block copolymers do not 
usually have a third type of block, Which comprises different 
comonomer(s). In yet other embodiments, each of block A 
and block B has monomers or comonomers substantially 
randomly distributed Within the block. In other Words, neither 
blockA nor block B comprises tWo or more sub-segments (or 
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sub-blocks) of distinct composition, such as a tip segment, 
Which has a substantially different composition than the rest 
of the block. 

[0058] The multi-block polymers typically comprise vari 
ous amounts of “hard” and “soft” segments. “Hard” segments 
refer to blocks of polymerized units in Which ethylene is 
present in an amount greater than about 95 Weight percent, 
and preferably greater than about 98 Weight percent based on 
the Weight of the polymer. In other Words, the comonomer 
content (content of monomers other than ethylene) in the hard 
segments is less than about 5 Weight percent, and preferably 
less than about 2 Weight percent based on the Weight of the 
polymer. In some embodiments, the hard segments comprises 
all or substantially all ethylene. “Soft” segments, on the other 
hand, refer to blocks of polymerized units in Which the 
comonomer content (content of monomers other than ethyl 
ene) is greater than about 5 Weight percent, preferably greater 
than about 8 Weight percent, greater than about 10 Weight 
percent, or greater than about 15 Weight percent based on the 
Weight of the polymer. In some embodiments, the comono 
mer content in the soft segments can be greater than about 20 
Weight percent, greater than about 25 Weight percent, greater 
than about 30 Weight percent, greater than about 35 Weight 
percent, greater than about 40 Weight percent, greater than 
about 45 Weight percent, greater than about 50 Weight per 
cent, or greater than about 60 Weight percent. 
[0059] The soft segments can often be present in a block 
interpolymer from about 1 Weight percent to about 99 Weight 
percent of the total Weight of the block interpolymer, prefer 
ably from about 5 Weight percent to about 95 Weight percent, 
from about 10 Weight percent to about 90 Weight percent, 
from about 15 Weight percent to about 85 Weight percent, 
from about 20 Weight percent to about 80 Weight percent, 
from about 25 Weight percent to about 75 Weight percent, 
from about 30 Weight percent to about 70 Weight percent, 
from about 35 Weight percent to about 65 Weight percent, 
from about 40 Weight percent to about 60 Weight percent, or 
from about 45 Weight percent to about 55 Weight percent of 
the total Weight of the block interpolymer. Conversely, the 
hard segments can be present in similar ranges. The soft 
segment Weight percentage and the hard segment Weight per 
centage can be calculated based on data obtained from DSC 
or NMR. Such methods and calculations are disclosed in a 
concurrently ?led US. patent application Serial No. 
(insert When known), Attorney Docket No. 385063-999558, 
entitled “Ethylene/ot-Ole?n Block Interpolymers”, ?led on 
Mar. 15, 2006, in the name of Colin L. P. Shan, Lonnie Hazlitt, 
et. al. and assigned to DoW Global Technologies Inc., the 
disclose of Which is incorporated by reference herein in its 
entirety. 
[0060] The term “crystalline” if employed, refers to a poly 
mer that possesses a ?rst order transition or crystalline melt 
ing point (Tm) as determined by differential scanning calo 
rimetry (DSC) or equivalent technique. The term may be used 
interchangeably With the term “semicrystalline”. The term 
“amorphous” refers to a polymer lacking a crystalline melting 
point as determined by differential scanning calorimetry 
(DSC) or equivalent technique. 
[0061] The term “multi-block copolymer” or “segmented 
copolymer” refers to a polymer comprising tWo or more 
chemically distinct regions or segments (referred to as 
“blocks”) preferably joined in a linear manner, that is, a 
polymer comprising chemically differentiated units Which 
are joined end-to-end With respect to polymerized ethylenic 


































































